Human chorionic somatomammotropin extracted and purified from placenta at term was proved to have a lipolytic action in the epididymal fat pad of rats. The following mechanism appears to be involved in the lipolytic action of the hormone; human chorionic somatomammotropin activates adenyl cyclase, thereby increasing the concentration of cyclic AMP in the tissue, which, in turn, activates protein kinase to lead to the activation of hormone sensitive lipase.
It is now widely accepted that various polypeptide hormones exert their action in the cell by activating membrane-bound adenyl cyclase, thereby increasing the intracellular concentration of adenosine 3', 5'-cyclic monophosphate (cyclic AMP) which, in turn, brings about activation of cyclic AMP dependent protein kinase (Sutherland and Rall, 1958; Walsh et al, 1968) . Epinephrine and other hormones which enhance lipolysis in the adipose tissue also act through the same mechanism to cause activation of a specific lipase that governs the rate limiting step of triglyceride hydrolysis (Fain, 1973; Huttunen and Steinberg, 1971 ).
In our previous reports , it was suggested that a highly purified human chorionic somatomammotropin (hCS) increases the activity of hormone sensitive lipase in the adipose tissue , and that hCS may influence carbohydrate and fat metabolism in the placentomaternal system and thus influence fetal nutrition and growth Mochizuki , 1970 Mochizuki , , 1973 Mochizuki et al, 1972; Murata, 1972; Tanaka, 1972) .
The following study was undertaken to know the interrelationship between the lipolytic action of hCS and the adenyl cyclase-cyclic AMP system in the epididymal fat tissue of rats. cyclic AMP in the adipose tissue throughout the observation period. It was also proved in vitro that hCS in addition to caffein at a concentration of 1mM which was insufficient to cause change in the level of cyclic AMP resulted in a much more increase of the content of cyclic AMP in the adipose tissue than hCS alone. According to Robinson, Butcher and Sutherland (1971) , the increase in the content of cyclic AMP as observed in this experiment appears to be sufficient as a mediator of lipolysis. In other in vitro experiment it was shown that hCS activated cyclic AMP dependent protein kinase in the adipose tissue and that FFA in medium increased 10 minutes after addition of hCS. Thus, our in vitro experiments proved that hCS gave rise to an increase in cyclic AMP in the adipose tissue in the first place followed by an almost simulataneous increase in active protein kinase, and a gradual increase of FFA in the incubation mixture.
The content of cyclic AMP in the epididymal adipose tissue of rats began to increase after administration of hCS and reached a maximum at 15 minutes, followed by an increase in the activity of hormone sensitive lipase which attained a peak 30 minutes after administration of hCS. The serum level of FFA rose rapidly during the period between 5 and 90 minutes after administration of hCS, and slowly thereafter when the activity of hormone sensitive lipase was lowered.
The results of our experiment appear to indicate that hCS exerts its lipolytic action via the adenyl cyclase-cyclic AMP system both in vitro and in vivo. Turtle and Kipnis (1967) studied the lipolytic action of hCS using a suspension of fat cells, and conjectured that hCS as well as hGH exhibited their lipolytic action through the neosynthesis of protein based on their observation that there was a latent period of 60-90 minutes before the development of lipolytic action after addition of the hormone, and that the lipolytic action was inhibited by actinomycin D and puromycin.
Their experimental results are apparently contradictory to ours. It is known, however, that hCS has hGH-like action and immunologically shows a partial cross reaction with hGH, and that both hormones have a biochemical analogy each other in many respects (Li, 1972; Sherwood, 1972; Niall, 1973) . But, from the results of our experiments, it may be possible that hCS exerts its lipolytic action through the adenyl cyclase-cyclic AMP system and, at the same time, it decomposes lipids via neosynthesis of protein as hGH does.
It was shown in in vivo experiments that the activity of lipoprotein lipase increased after administration of hCS as hormone sensitive lipase did. While the activity of hormone sensitive lipase decreased rapidly after a temporary rise, the activity of lipoprotein lipase showed only a slight fall toward the end of the observation period. Such a difference in the activity between the two enzymes may suggest an inverse correlation between them as pointed out by Patten (1970) . As it is generally believed that lipoprotein lipase does not show hormone sensitivity, it is difficult to interpret the result that addition of hCS caused elevation of lipoprotein lipase which followed after that of hormone sensitive lipase with a little time lag.
Concerning this point of problem, there are several controversial reports. Lipoprotein lipase of cardiac muscle is activated by thyroid hormone (Alousi and Mallow, 1964) or epinephrine (Mallow and Alousi, 1969 ). An experiment by Fujii and Okuda (1972) that addition of serum to hromone sensitive lipase changes its optimum pH from 6.8 to 8.0 which is returned again to 6.8 by addition of 1.0M NaCl. The immunological properties of lipoprotein lipase and hormone sensitive lipase are same with those of lipase of the liver. Under these circumstances, the two lipases should be more precisely studied. It is even possible that hormone sensitive lipase and lipoprotein lipase may be substantially the same lipase It also may be possible, however, that increase in the: activity of lipoprotein lipase is secondary to a rise of FFA in the serum rather than the result of a direct effect of hCS. It was observed that the activity of hormone sensitive lipase was definitely lower two hours and thereafter following adminis . tration of hCS than that before administration. This phenomenon may be due to inhibition of hormone sensitive lipase ac . tivity by prostaglandins generated in the adipose tissue as a result of increased cyclic AMP (Horton, 1969; Fain, 1967; Steinberg , 1963) .
As a conclusion, our experiments support the notion that the lypolytic action of hCS is exhibited through the adenyl cyclase-cyclic AMP system.
Fujii and Okuda (1972) proposed a hypothesis that epinephrine caused lipolysis not through the activation of lipase but through the binding to phospholipids which act as a "clasp" inhibiting the reaction between lipase and fat micells. So, further studied are required to elucidate the relationship between hormones and lipolysis.
